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(54) Organic electroluminescent display panel and method for manufacturing the same 



(57) An organic electroluminescent display panel 
having a plurality of emitting portions includes; a sub- 
strate (2) on which a plurality of first display electrodes 
(3) corresponding to emitting portions are formed; elec- 
trical insulation ranrparts (7) projecting from the sub- 
strate (2) for exposing at least portions of the first 
display electrodes (3) respectively; organic function lay- 
rs (8) each including at least one organic electrolumi- 



nescent medium formed on exposed portfons of the first 
cOsplay electrodes (3); second display electrodes (9) 
formed on the organic function layers (8); and each 
electrical insulation rampart (7) having an overhanging 
portion (7a) projecting in a direction parallel to the sub- 
strate (2). The cathodes are patterned automatically 
witiiout use of the photolithography. 
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Description 

BACKGROUND OF THE INVENTinM 

1 . Reld of the Invention 

The present invention relates to an organic electro- 
luminescent display panel used in . a display apparatus 
cmd comprising a plurality of organic electroluminescent 
elements (also referred to herein as EL elements) each 
including an emitting l^er made of. an organic com- 
pound material, which utilizes an electrolumonescence 
phenomenon that is the emission of light resulting from 
injection of an electric cun-^it to the emitting layer. More 
particularly, it hs related to a full col<»^ dt^lay device 
comprising a matrix of the EL elemarts.. 

2. Description of the Related Art . 

Generally, the formations of the catfiode and the 
organic function layers of EL media In the organic. EL 
element are dilFicultJn a micro-patterning art, since 
there are the low levels in durabilities of heat resistance 
(lOO^C or less), wet-proof and solvent-resisting of the 
organic EL media used for the carrier injection layers.' 
the emitting layer or the like in the function layers. If the 
ordinary photolithography patterning is utilized for the 
formation of such function layers of the organic EL ele- 
ment the solvent in the photoresist infiltrates into the 
function layers of the EL element to be damaged, and 
the organic EL element is damaged during the photore- 
sist iDaking with a high temperature atmosphere, gmd 
further, the development solution or etching liquid for 
the photoresist layer also intrudes into the organic EL 
element to be damaged. Even plasma in the dry-etching 
for the photoresist layer damages the organic function 
layers of the EL element. These damages ^use the 
deterioration in the performance of the organic EL ele- 
ment arKl emission properties. This is a serious prob- 
lem. ^ . — r . . 

Alternatively, there is a vacuum d^x)sit patterning 
by using a shadow mask to form the cathode and the 
organic function layers of the organic EL element In this 
case, there are many problems in that the mask comes • 
into contact with a substrate on which the organic func- 
tion layers are formed. That is, the leakage of the vapbr 
of organic EL media occurs between the mask and the ' 
substrate due to incomplete contact ttiereof. Othemwsej 
the shadow mask is compulsoriiy, sealirigly put into con- . 
tact with:the substrata In this case; the: organic EL^ 
medium is damaged due to' the contact of the forced 
mask during the EL medium d^Kisition, and further the 
cathode, to be d^xssited is deformed by the mask to be 
short-circuited to the anode made of Indium ' tin oxkJe ' 
(referred io herein as fTO) previously formed on the > 
sut)strate. IThis direct contact of the mask ar«l th sub- * 
strate further causes deformities of ttie mask with, pre- ' 
cise fine patterns such as . stripe cathode^ patterns '•^ 
because of insufficient strength of the mask with such 
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Stripe openings. Therefor , it is very difficult to form pre- 
dse rme pattems for the cathode and the organic func- 
tion byers of the organic EL element 

As full color cfisplay devices; there have been 
known emitting devices as shown in Japanese Patent 
Kbkai Nos, 2-66873. 5-2751 72, 5-258859 and 5-258860 
the latter of three corresponding to U. S Patent Applica- 
tions Serial Nos. 814512, 814163 and 814553 respec- 
tively. This each full color display device conprises a 
pluraTrty of emitting pixels existing at intersections of 
fines arid rows of matrix electrodes. 

In the emitting device, the pixels are formed on a 
common tran^arent substrate with electrical Insulation. 
The line electrodes made of transparent material are 
formed on the suk^strate and spaced from one suiotfier. 
This first transparent electrodes connect the adjacent 
pixels. Organic EL media are formed on tiie first elec- 
trodes and the substrate. The pixels include the second 
electrodes of row formed on the organic EL media 
-respectively and spaced from one another. The second 
electrodes of row extends perpendicular to the first elec- 
trodes and connect the adjacerrt pixels respectively. In 
the emitting device, there is emplc^ed a simple matrix 
structure ttiat the first and second 4lectrodes sandwich 
the organic EL media at the Intersections tfier eof . 

Japanese Patent Kokai No, 2-66873 discloses a 
technology to avoid the forgoing proki)iem of the Infiltra- 
tion of the photoresist solvent into the EL medium' layier, 
that is. ttie photoresist comprising a specif k: solvent 
non-melting the organic EL medium is used in the pho- 
tolithography patterning, and iJhen the cathode pattern is 
etohed by a dilute sulfuric add to form the cathode. 
However, such an etching step is a probleni in that the 
dilute sulfuric acid damages the prevfously; fbrmed 
organic EL medium layers on the sut>strate. 

In the technology disclosed in Japanese Patent 
Kbkai Nos. 5-275172, 5-258859 and 5-258860. such an 
emitting device is' manufactured as foltows: Straight 
higher wails with a height of s&f&al or tens micrometers 
as masks are pr^'ously formed on the substrate. The 
second electirodes and the organic EL medium thin films 
are vacu(im-d^30sited by using such >tigher waD masks 
th such a 'nfianrier that a predetermined organic EL 
medium ' vapor YIo^^ is' provki'ed in only one slanting 
citrection:to'the"Substrate and partially and selectively \ 
'shielded t)y the higher wall masks. ^ 
HoweveK'Such sTmethod restricto the flexible laybut 
of pattem'of pixiels withrh a stripe shapes,- 'since the wall 
masks must -be formed perpendicular to the only one 
slanting direction of the organic EL medium vapor fbw. 
Therefore, it is impossSsle to form a pixel pattan^with a 
delta arrangement RGB in the panel nor any display 
panel with'abent dir meairidered catiiode pattem.^^ 

Further, it is still cfifTicult to form such higher wall 
masks on tiie substrate when fine pixels and patterns 
ar fabricated for the full-color display panel, i.e., in 
detail it is very difffoutt to form the higher wall rr^khav- 
nig a high aspect ratio (height/bottom) in its criass-sec- 
tion. Even if such higher wall masks are formed on the 
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substrate, the strength of the wall will be low and the 
reliabilfty in the performances and shapes of the result- 
ing second electrodes and organic EL media films will, 
be low. In addition, such a manufacture of the emitting 
device invites a complicated processing because of the 
slanting vapor flow deposition in one direction with a low 
precision. 

SUMMAFW OF THE IIMVEMTIQN 

Therefore, the present invention has been made to 
solve such a problem in view of the forgoing status. An 
object of. the invention is to provide an organic electrolu- 
minescent display panel and method for manufacturing 
the same which are capable of being manufactured with 
a freely flexible patterning without deterioration of ;the 
organic function layer, cathode and other elements. ) 

In accordance with a first aspect of the .present 
invention, an organic EL display, panel having a plurality 
of emitting portions oornprises; ' , - ^, , 

a substrate on ^yMdh a plurality of ::first- display 
^ electrodes corresponding to emitting pb^^ 
formed: ^■y ^ r s - . 

electricd.insijdation.rarrparts projecting frprntiie- 
substratejfor expoising.at.least portions of the -firsl dis- . 
play electnodes.respe^dy:. y,^^^ , ..^ jr, ^..f^. 

orgeuiic. potion ;layers>^ each iriduKting^riStt ,^eiEU5t:^: 
one organic.: electroluminescent .iriedium .fbcme^ 
exposed pprtionis (rfthefirstdisplay electrpdesr,^ 

second display electrode^^ on tiie pi;ganic . 
function l^^rs; and yy 1. i. ? • • . iv e ^ . 

each J electrical insula^^^^ rampart haying an 
overfianging. portion projecting in a djrection parallel to : 
the substrate preferably at an upper. ' - * % r .. : < 

This prganiq EL display prnd-further comprises, an^ 
insulative layer ibrm^ ph portions of the f^ display : 
electrodes to be under said overhanging portion and/or 
edges of ttie exposed portions of. the first display elec- 
trodes, whereby the short-circuit between .ttie first, and 
the second display electrodes is prevented.- > r - .^ \ 

The tbrgoing organic EL^ display panel further com-.^ 
prises an insulative sealing rfilm entirely formed on the 
first display electrode, the^ organic, function and , 
the secor^ 4isplay electrode. Ai least the seconjd {dis- 
play elec;trpd[e is^c^ered^as a f^Qle vinth tf^etnsvlatiye 
sealing fiinri, vyhensby ^ deterioratipn^cf 1jtiQ:E^ 
panel is prevented. <, , \3r:oOJ vc- 

In tiia forgoing, organic ^ display panels said ijrst^: 
and the second display, electrodes ^are formedassbipes^r 
respectively, and eacti^irstdis|)lpy electrpde is afranged; 
perpendicuiar to^each second di^ay, electrode, v? - 5 v 

In the.forgoinjg organic .EL display panel, the sul> ^ 
strata and saidisrst display eleptrpde are transparent 
and each second display electrode has a metallic luster, . 
otherwise the orgaciic EL display , panel fuitf^- com- 
prises a reflective ipm formed on the .sgqaind display 
electrode preferably. . * ^r r 

In another ..embodiment of the organic EL d*^lay 
panel of the invention, when each of the second dksplayv 



electrodes is transparent said first display electrode 
has a metallic luster, otherwise the organic EL display 
panel further comprises a reflective film formed on the 
fffst display electrode at tfie outer-side. 
5 In accordance with a second aspect of the present 
^ invention, a method for manufacturing an organic EL 
display panel having a plurality of emitting portions com- 
prises the steps of; 

forming a plurality of first display electrodes cor- 
ra responding to emitting portions on a substrate as a pat- 
terning step; 

forming, on tiie sui^strate, electrically insulative 
ramparts for exposing at least portions of the first dis- 
play electrodes arxj protruding from the sutsstrate as a 
15 rampart formation; step, said each electrical insulation 
. rampart..having an. overhanging^ pottibn^prpiectihgln a 
r; ' cGrection parallel to the substratepreferably at an upper; 

depositing organic electroluminescent media 
: . onto expc^ed portions of the. first display dliectrodes 
respectively, thereby forming a plurality of organic func- 
tion layers each including.af least one organic' electrdu- 
.c,., minescent medium.on the first display electrodes; and 
J. n forming a plurality of second cfisplay electrodes 

■formed on the organic function layers. ^ •'• '^ 
25, r In tNs method for manufacturing an organic EL cfis-^ ' 

V o.^ piay^ panel; ;said rampart^rmation step further com-" . 

prises preferably the steps ot' ^ s - 
- ; : forming entirely a rampart nrateial layer on said 
: ;r.substrate;{ 

3(y forming a photo mask with a predetermined pat- 

. tem openings on thetampatrt material layer; 
o: etching the- ranpart material layer through the 
/ openings of the photo mask by using a dry-etching or 
. ; wet-etching, thereby forming the ramparts having said * 
35 rr^erhangingportions. : c 

In the forgoing, method for manufacturing bx\ ^' 
organic EL .cfisplay panel, the organic electrolumines- ' 
cent media depositing step further comprises preferably 

V ;^ the steps of;. :•. * • . r rn; 

40 ; ' putting a shadow mask onto, top surfaces of the 
ramparts, the shadow mask having a plurality of open- 
: ings corresporKfing to the exposed portions of the fffst 
display electrodes, while 1 aligning the openings to the 
first display electrodes respectively;^ i r." c . v.- t; 
.45 depositing /: organic ^electroluminescent ^media 

; through the/openffigsvonteithe first display electrodes'^ - • 
tr;l?etween the ^ramparts; respectively; arxf" \yo>r.\ ic'r r-^iti e\/ 
H repeating tiie mask putting and aligningstep and . ' 

~v-. ^the media deposrtingst^ iasuch a manner of that the / ' 
'^..u shadow .mask is shifted^ito^ari^adjacent portion where '< 
. ;r;. the operiifigs aligned to:adjaGent<ftherfirstd 

trodes. vyherebywenabling a high efficient manufacturing. 
. r;< In this way; ^ce ^tha rampart- protects the organic 
• ..function layer duringtthe formation- thereof, there is * 
55 decrease joK damagaof the organic function layer due to . 
. the 45hadqMfiTnask''put therebn, even if there is per- v - 
'J -^formed ajcfirect^corrtact onto the rampart of the mask . 
vyith insufficient;strength-and precise f Inepattems such 
as strqp pattenps. In*« addition, .the use of the rampart ' 
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and the shadow nask makes a sure separation of RGB 
organic function layers and shares the coatings of RGB . 
organic media at a high predstoa 

Moreover, according to the present invention, the 
manufacture of the organic EL display panel further s 
comprises preferatsly; . 

between said patterning step tor said first display 
electrode and said ranrq:>art fomiation step, 

forming insulative layers on portions of the first 
display electrodes to be under said overhanging portion 10 
and/or edges of the exposed portions of the first display 
electrodes, the Insulative- layer formed at least portions 
of the first display electrodes to be under said overhang- 
ing portion and/or edges of the exposed portions of the 
first display electrodes surely prevents the short-drcuit is 
between ScUd first and the second d'^lay electrode. 
Further, the forgoing nrtethod for- manufacturing an 
rgemic EL display panel according to the present inven- 
tion further comprises preferably the steps of; 

after .fonfT^ngj step of the secorxi display elec: 20 
trode. ... . ... . . . , :. . , , 

forrning entirely , an insulative sealing film on at . 
least of the second display electrodes, so that the insu- - 
lativ sealing film formed on the first display electrode. 
said organic function, layers arid sa»d second display 25 . 
electrode prevents ariy increasing of non-emitting por> 
tions caused by the deterioration in EL mecfia of the . 
organic EL display pand. 

Other and further features, advantages, and t>ene- 
f its of the invention wOl become apparent in the following 30 
description taken in conjunction with the following draw- 
ings. It is to be understood that the foregoing general 
description and foOowing detailed description are exem- 
plary and explanatory but are not to be restrictive of the 
Invention. The acoonpanying drawings which are incor- 3S 
porated in and constitute a part of this invention and, 
together with the description, serve to explain the princi- - 
pies of the invention in general terms. Like numeiBls - 
refer to Ito parts throughout the disclosure. 

The above set forth and other features of the nnven- 40 
tion are made more apparent in the ensuing Detailed 
Description of the lnventiori,when read In conjunction 
with the attached Drawings. 

BRIEF DESCRIPTION OF TH E DRAWINGS ^ \ . 45 . ' 

Rg.. 1 is a partially enlarged simplified plan view of : 
an organic EL display panel . acdorcGng /to the - 
present invention;. ; . . . ; 
Fig. 2 Is a partially enlarged perspective view of an so ; , 
orgariic EL display panel according to the present 
inventipn; : . - . ':}.... » • , , . 

Rg. 3 is an enlarged aoss-section view of ^an • 
organfo EL display panel aocording.tp the present- 
invention; •• • , . ...^ . ^ ggy\^ 

Rg. 4 is a perspective view of the substrate canrying 
electrodes in the organic EL display pariel accord-, . , 
ing to the present invention;: . r.. , 



Figs. 5A to 50 are cross-section views showing 
substrates in a process for manufacturing an 
organic EL display panel according to the present 

invention; . 

Rgs. 6A and 6B are enlarged cross-section views 
each showing a rampart on the substrate in a proc- 
ess for manufacturing an organic EL display panel 
according to the present inverttion; 
Rgs. 7A to 7H are enlarged cross-section views 
each showing a rampart on the substrate In an 
organic EL display panel according to the present 
bfiventfon; ' 

Rgs. 8A to 8D are cross-section views showing 
sut)strates in a process for manufacturing an 
organic EL display panel according to the present 
invention; : 

Rgs. 9A to 90 are cross-section views showing 
sul>strates in a process of a first errtxxJiment for 
: manufacturing an organic EL display panel accord- 
ing to the present invention; * 
Rg. 10 is a scanning electron mlcrophotograph 
showing a rampart on the substrate in the first 
embodimerTt of an organic EL display panel accord- 
^ ing to the present invention; 
Rg.^ .1t is a scanning electron microphotograph \ 
showing an organic function layer and an Al elec- 
trode adjacent to a rampart on the sut>strate in the 
first embodiment of an organic EL display panel- 
according to the present invention; : 
Rg. 12 is a scanning electron mlcrophotograph 
showing a rampart on the sut^strate in a second 
embodiment of an organic EL display panel accord- 
big to the pr^ent invention; 
Rg. 13 is an enlarged cross-section view, of a third 
embodiment of an organic EL display panel accord- 
ing to the present invention; 
Rgs. 14A to 14D are cross-section views showing 
sutDstrates in a process of a fourth embodiment for 
manufacturing an organic EL display panel accord- 
ing to the present inventton; 
Rg. 15 is a partially enlarged plan view of the sut>r 
strate in the fourth emtxxllment for manufecturing 
an organic EL . display panel according to the 
preserit invention; • ' 

Rg.llB. IS a cross-section yiew of a portion taken in . 
line AA of Fig. '15; . . 

Rg. 17 is a partially enlarged plan view of the sub- 
strate on the fourth enrd^odiment for manufacturing 
an organic EL. display panel' according to. the 
present invention; v 
Rg. 18 is a cross-section view of a portion taken in 
BneAAofRg-17; : 

Rg. 19 is a partially enlarged plan view of tiie si^ 
vjstrate in the fourth embodiment for manufacturrig 
an organic EL display panel according to tiie . 
present invention; 

Rg. 20 is a schematic diagrams showing an 
arrangemertt of the substrate and a vapor source in 
ttie fourtti embodiment for manufacturing an 
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organic EL display panel according to the present 
invention; • " • : 

Rg. 21 is a cross-section view showing a substrate 
in a process of a fifth embodiment for manufactur- 
ing an organic EL display panel according to the s 
present invention: and 

Rgs. 22 to 25 are enlarged cross-section views 
each showing a rampart and adjacent thereto on 
the substrate in a process of the fifth embodiment 
for manufacturing an organic EL disfi^ay pane! io 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS — 

The embodiments according to:the present inven- 
tion will be described in more detail with reference to the 
accompanying drawings.. - ' 

Rg; 1 shows a partially enlarged simplified plan 
view of an organic EL display panel of an entiMdimerrt' 2& 
which is provided witfi a plurality of emitting pixels 1 of 
matrix each having emitting portions for red (R). green 
' ' (G) and blue (B) lights in order to display an image. This 
is seen through the substrate of the panel from the out- 
side thereof. In addition, the organic EL display panel -25 
may be formed as a monochrome dspl^ panel com-, 
prising a single color emitting portions Instead of RGB 
emitting portions. 

Fig. 2 shows a further enlarged perspective view of ' 
the backside of the panel in which the suk)strate 2 car- -30 
ries a plurality of first display electrodes or lines 3 
arranged parallel to one another as stripes in a copiariar 
surfacethereof. . • . 

Moreover, a plurality of ramparts 7made of an elec- 
trical insulation material are formed on the substrate 2 35 
so as to t>e arranged perpendicular to the first display 
electrode lines 3 and apart from each other, as shown in 
Figs. 2 and 3. The electrical insulation ramparts 7 
project from or stand on tiie sut)strate 2 and expose at ' 
least portions of the first display electrodes 3 respec- 40 
tively. ' . 

Each electrical insulation rampart 7 has overhang- 
ing portions 7a projecting in a drecticn parallel ta the 
substrate at an upper thereof. :The. overhanging portion : 
7a is formed along the extending edge of 1he>rarnpart^7. : '-^s 

Between the ramparts 7, orgenic^fonction to^ers^ 8 ' 
including at least one organic electrblurniheisceht* 
medium or compound are formed arxi arrariged over^e . ' 
exposed portions of the first displays electrodes tS.^The ' 
organic function layer 8 includes three organic EL media ^ so 
thin fHms ag.. an organic hole transport' layer, an " ' 
organic emitting layer and'an organic electron transports ' 
layer as a three*layer structure. The organic function' 
layer 8 may alternatively include a two-layer structi^e 
comprising , an organic hole transport layer and an ss 
rganic emitting layer, .r;. , ^ . • : • 

A second display electrodes 9 are formed on the^ 
organic function layers 8 of the organic electrolunnihes- 
cent medium respectively along the extending direction. ' ' 



In this way, the intersections of the first and second dis- 
play electrode lines sandwiching the organic function 
layers correspond to light emitting portions respectively 
in the organic EL display panel of a simple matrix type. 

On the second display electrode 9 of the panel, a 
protective film 10 or a protective substrate is formed 
preferatdy. In this organic EL display panel, the sub- 
strate and the first disjDlay electrodes are light transmis- 
sit^le. and thus the light emission radiates from the 
substrate. Therefore, as shown In dot lines in Fig. 3, a 
reflecting layer 21 may be pr6ferat3ly formed on tiie pro- 
tective film 1 0 in order to improve the emitting efficiency. 
In contrast, the secorKj display electrode may be made 
of a transparent material so as to emit ligfit from the sec- 
ond display electrode in another embodiment of an 
oiganic EL display panel. In this case. Another reflecting 
layer 22 may be preferably forrhed on the substrate 2 in 
Older to improve the emitting eff rciehcy. 

A process for manufacturing the organic EL diisplay 
panel is now described. ' * - 

In a patterning st^ of the process, as shown in Rg. 
4. a plurality of first display electrodes 3 of a stripe 
shape of made a transparent cdrxjuctive material such 
as indiurh tin oxide (TTO) are formed parallel to eiSh 
other on a transparerrt substrate 2 of glass by usirig'a 
photoRttiography technology (e.g., 0.3 mm pitch, 0:28 
mm width and 0.2 micrometers tiiickhess). 

Next, by using a spin-coating method in the rampart 
formation step, the first cfisplay electrodes 3 on the sub- 
strate 2'are aitirely covered witii a rampartmateriai 
such as non-photosensitive pblyimide 70 as a rampart 
layer up to a 3 micrometers thid^ess. Then second 
rampart material such as Si02 71 for the overhanging 
portion is entirely formed on the ranrpart layer of polyim- 
ide 70 by using a sputtering method upto aO.5 microm- 
eters thickness. 

Next, as shown in Rg. 5A. the Si02 layer 71 is ^n- 
coated with a photoresist as a rriask layer up to one 
micrometer thickness, arKl then the mask 72 of photore- 
sist each having a 20 micrometers width Is formed by 
using an ordinary photolithography, so that the photore- 
sist pattern for ramparts is fomied. 

Suk^eqiiently, as shown in Rg: 5B, the Si02 layer 
71 Is selectively etched via openings of the mask 72 by 
a reacti've-lon etching method so as to be the same pho- 
toresist pattern of ramj3art5,:'so itii^ 
to be overiianging portions are formed. In this reactive- 
ion etching, the latching gas of GF4 is mainly used at tiie 
gas flow of 100 SCCM-under the coriditibhs of a 100 W 
RF power for 10 minutes for the purpose of completion 
off the etching: V - r • - ^ / v 

After that as shioWn in Rg;'5C. the pblyirrude layer 
70 is also selectively etched by using a dry-etohing or 
wet-etching method, so that the body 70 of Ihe rampart 
and overhahgihg pibrtfon 7a projecting in a dirMion par- 
allel to the substrate at tiie top are fbmied. In tiiis way."^ 
the rampart 7- consists of the body 7a of pblyimide and 
the overhanging -portidri 7t'0f Si02 with a T-shaped- 
cross-section as a whole. The height of tiie T-shaped 
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cross-section ranpart 7 from the substrate is not that at least one organic function layer is formed per one 

restricted as far as it does not provide any electric short- emitting portion. After that, in the second display elec- 

circuit between the individual ITO anode 3 and the indi- trode formation stepi the second display electrodes are 

vidua! second display electrode or cathode 9 which will fonned on the organic function layers. In the following 

be formed in the later process. Concretely, the height of 5 figures, only one siet of RGB emitting layers are shown 

the rampart 7 preferably ranges from one micrometer to for one pixel; but in practice a plurality of pixels are 

10 micrometers. In addition, the width of the overhang-^ ' formed simultaneously in a coplanar plan of the sulh 

ing portion 7a protrudir^ from the body side of theT- . strate. 

shaped rampart 7 is sufficiently one nticromeier or Rg. sA showvs in detail the organic function layer 

more, and the thickness of the overhanging portion is w formation step. While openings 31 of the shadow mask 

sufficiently 0.2 micrometer or more as far as they do not 30 are aligned to portions of the substrate 2 each sur- 

provide any electric shprt^rcuit of the electrodes simi- rounded by the rampart 7 and the shadow mask is put 

'^y- and fixed onto top surfaces of the ramparts. After that, 

This T-shaped cross-section ramj^rt 7 is formed first organic function layers 8R for a first color emission 

tfirough the reactive-ion etching as shown in Rg& 6A 15 (e.g., red) are vacuum-deposited at a predetermined 

and 6B in detail. Rrst* the polymiide layer 70 is dry- thickness through the openings onto the first display 

etched by an O2 gas perpendicular to the substrate electrodes 3 between the ramparts. The substrate is 

without any undercut (anisotropic etching) as shown in preferably placed during the vacuum-deposition in such 

Rg. 6A. After that, the polyimide layer 70 is wet-etched .. : a manner that the vapor of the organic EL medium goes 

by an alkali solution for approximately 30 seconds so 20 -around the overhanging portion and reaches portions 

that the wall side 70a of the rampart body of polyimide . . under the ov^anging portfon. There is not restriction 

70 is isotropfcally etchisd as shown in Rgr 6B. Fig. 7A . of angle of the substrate surface to the vapor flow. In this . 

shows the T-shaped, cross-section of the rampart 7 way, the first color organic function layers are formed on 
resulting from this two-stage etching. . .. the first display electrodes respectively. In addition, in 

Alternatively, in another etehing m^od for engrav- 2S case that the organic function layer cf the three-layer. 

Ing the polyimide layer 70. the polyimide layer 70 is iso- structure . (e.g..^ an organic hole . transport layer, an 

tropically wet-etehed merely by an alkali solution with a ^ organic emitting layer and an organic electron transport 

pertinent concentration for 1 to 2 minutes without the . layer) is formed, the corresponding different organic 

previous anisotropic etching, so that Si02 layer 71 serv- : media may be vacuum-deposited in this step. In the 

ices as a mask for etching of the polyimkje layer 70 and 30 later each step for the functfon layer. 9ns multi<!eposi- 

then undercut shapes of sidewalls of polyimkle are tion may be performed similarly, 

obtained because of a isotropically wet-etching, as In the step of Rg. SB. the shadow mask is shifted 

shown in Rg. 7B. toward the left by one rampart so that the openings are 

The so-called polyimides stated above includes a aligned to the adjacent rampart spaces, and then the 

precursor which is a previous substance t>efore imicSza- 3S mask is fixed onto top surfaces of the ramparts. After 

tion such as aromatic. Such a precursor is heated up to . that second organic function layers 8G for a second 

approximately SOO^'C after casted as shown In Rg. 5C. color emission (e.g.. green) are yacuum<leposited at a ^ 

so ttiat imidizaticMi is complete to cause a thermally sta- , predetermined thfokness onto the first displ^ elec- 

ble polyimide. The casted aromatic precursor may t)e . trodes3. . 

used as it is as far^as it becomes integrity without any 40 In the step of Rg. 8C, the shadow mask Is similarly 

inconvenience. Alternatively, instead of polyimide and shifted toward the left by one rampart so ^t the open- 

SIO2, pertinent rriaterials disint^rated during the first or ings are aligned to the adjacent rampart spaces, and 

second-stage etehing may be used for the rampart body then the mask is fixed oito top surfaces of the ramparts, 

of the upper and frie overhanging portion of the lower After that, third organic function layers 88 for a third : 

respectively. The. electric: insulatiy^- rnaterials .having 45 color en^ion (ag., blue) are vacuum-deposited atthe 

shape strength of the rampart even before the formation . . predeterrrtined. thickness onto the first, display elec-. 

of the organic function layer also may be used for them trodes3. - ^ . ; . 

Figs. 7C to 7H show variations of cross-sections of • In this way. it is preferable that the mask putting and 
the rampart instead of two-layer structure above men- aligning .step and' the media depositing step .are 
tioned. The reverse tapered cross^ections of the ram- so repeated in such a manner of that tiie shadow mask is = 
parts shown in Rgs.. 7C and,.7D are formed in such a shifted to an adjacent portion where the openings 
manner for example that the photoresist layer is treated ... afigned to adjacent other first display electrodes, since 
wittn CqHsCI. There may be formed the other cross-sec- the manufacturing of the . panel Improved conven- 
tions of the ramparts shown in Figs. 7 E to 7H as far as . . ientiy. The rampart 7 is useful to prevent the shadow 
overhanging portions exist - - * ^- . : 555 ., mask from damaging the organic function layer when 

After the formation of the rairparts, .the organic- - the aligning, shifting and putting of the mask are per- 
functfon layer formation step ^ performed as shown in^ .-formed in the vacuumTdepositions of the organic func- 

Rgs- 8A to 8D. The organic EL media are disposed on . - tion layers. - - : 
the exposed first display electrodes 3 respectively, so 
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Fig. 8D shows a step for forming the second display 
electrodes 9 in which, after the shadow mask for the 
organic function layers are removed, a low resistance 
metal such as AI. Mg, Au and the like and an alloy 
thereof is vacuumrdeposited as cathodes 9 with a pre- 
detemnined thickness on the resulting RGB organic 
function layers 8 in such a manner that the metal vapor 
drops perpendicular to the sut)strate without step cover- 
age. It is noted that the metal vapor f bw is substantially 
vertical to the surface of the substrate so that the over- 
hanging portion 7a of the rampart prevents the deppsi-- 
tion of the metal thereunder on the edges of the organic - 
function layer or at leasts lower face of. the overfianging 
portion per se. 

The overhanging portfon 7a of the rampart divkJes 
the metal layer deposited by the vertical metal> vaipor 
flow to the substrate, so that the cathode 9 is formed 
physically electrically apart from the metal layer depos- " 
fted on the top face of the rampart as shown in Rg. 80: : 
Therefore, the adjacent, cathodes 9' sandwiching the^ 
rampart'^are electrically discomected to eachrothdr.: 
Moreover, the combination of the vertical ^metal vapor 
flow and the overhanging portion also causes the elec- 
trical insulation between the cathode>9 andvthe TTC) 
anode 3 to prevent a . short circuit therebetween, since 
the metai'vapor flow going around the overhangnrigpor^" 
tion 7a does not reach so far as the edge of the organic 
function layer 8 of the. organic EL medium previously 
formed so that the organic function layer 8 appears from 
the cathode 9 as shown in Rg. 80. Thickness of the 
metal cathode is not restricted as far as it does not pro- 
vkle any short circuit For the metal cathode a. low 
resistance metal such as Al, Mg. Cu. Au and the like and 
an alloy thereof is used. : \ 

Next. Rgs. 9A to 9C show another embodiment 
process for an organic EL display panel carrying ram- 
parts of reverse tapered cross-section. 

As shown in Rg. 9A, the ranparts 7 each having 
the reverse tapered cross^sectfon are formied on the 
sut)strate 2 on which the ITO anode 3 with a predeter- 
mined partem previously formedin a way that a site 9a 
to be an edge of the. cathode takes shelter f mm the 
metal vapor flow vertically dropped later: by means of > 
overhanging portion 7a.: ; . ; . „ > . ^ v 

As shown in Rg. 9B» by using the shadow mask 30 ' 
the RGB organic function layers'are* formed In tum^on ^ 
the substrate 2 in the same^manner mentioniad:above.^ 
Since the shadow mask contacts via the rarrpart serv;^ - 
icing as a spacer toihe organic EL medium durir^ the 
vacuum-deposition, the ' mask can not damage the;' 
organicfunction layer due to agap between the shadow:^ 
mask and the TTO anode or the organic function layer 
maintained by the rampart' In^ addition, this vacuum- 
deposition is performed while the sut>strate is^'otated-' 
with respect to an axis extending normally to the surface 
thereof in order that the EL mediinn goes around the' 
overhang of the reverse tapered rampart .and reaches 
the t>ase thereof. Instead of the rotation of the sui>strate. ^ 
a plurality of vapor sources may be used for entering the . 



EL medium to the root of the reverse tapered rampart 
from various directions based ori the sources. The dep- 
osition of EL medium at the root of the rampart Is effi- 
cient for the wide spread organic function layer 

5 preventing s short-circuit between the ITO anode and 
the cathode formed later. 

As shown in Rg. 90, the cathode material of metal 
is vacuum-deposited perpendicular to the surface of the 
substrate.' As seen from the figure, the overhanging por- 

10 tion 7a of the reverse tapered rampart interrupts the 
metal N^por f tow from the root adjacent to the site 9a to 
be a cathode edge. In this way, both the electrical sepa- 
rations of the adjacent cathodes between which the 
rampart is put and of the ITD anode and the cathode 

75 pattern are simultaneously achieved. 

Last after the sealing agsuhst moisture Is per- 
> formed, an orgeuiic EL full-color display panel is 

. ' obtained. -c^^^ : \- 

Of course, the organic EL fuH-colbr; display panel 

se may be formed as a monochrome display panel by 
' depositing simgle color organic - function layers are 
d^x>sited, instead'Of RGB oiganrc^fuhction layers of the 
steps as shown in Rg. 9B and Rg: 8A to 80. In addition, 
another EL full-color display panel may be obtained^ 

25 when RGB filters are provided arid wivte color organic 
functton layers are formed on the sut)strate. 

The organic EL display panel according to the 
present invention ddes not lose its inherent perform- 
ance for a long period, since there is no process with 

30 prot)ability dt damaging the organic function layer such 
as the wet type ^photo&thography after the formation 
step of the organic EL layers. In addition, since the cath- 
ode is formed with the vertical metal flow, the flexible 
cathode pattern may be obtained. Further, the reverse 

35 tapered rampart may be formed by the photolithography 
at afine patterning with a precisfon of 10 mtaometer^or 
less. 

The feature of the preserrt invention of the organic 
EL display panel is the existence of ramparts on the 
40' . sut)strate each comprising the overhanging portion and 
having a T-shaped aoss-section or the reverse tapered 
aoss-section at the portion or the whole thereof. The 
feature of the rnethod according to the present irivention 
" is that the organic EL medium material Vapor 4low goes 
45r .around the dveitiangincj portion closer to thie base of the 
.r.>::;reverse;taipered or l^shaped rarnpart'than-the cathode 
- . ^ -vmetal material vapdrf low. ^ ' 1 . -i^nt rt.^ l^• .: . 



(EXAMPLE 1)- V 

An organic EL'dispi^^panel was fabricated imthat 
the ramparl on the sutsstrate was made 'of a photoresist 
: . Of Chemically- amplified type. ^' • 
no anodes were patterned in tiie stripe form'bn a 
55' glass substrata and^then the substrate weis sufficiently 
washed. The nega-photoresist LAX-1 (availiable from' 
' Nippon Zeon^Ca ltd.) was spin^ateda:t a thickness of 
5.6 micrometers as alayer on the substrate. Then, the 
' coated substrate was pre-baked- in a warm air current 
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circulatory oven. Aftar that, a photo mask providing par- 
allel slits for cathodes each width of 20 micrometers was 
put on the photoresist layer in a nianner that the slits 
extends perpendicular to the ITO stripes. Then, the pho- 
toresist layer was exposed with a pertinent radiation 
through the sirts of the photo mask. Subsequently, the 
photoresist layer was performed with P.E.B in the warm 
air current circulatory oven and was developed, so that 
reverse tapered ramparts each having a width of 20 
micrometers arxJ.a height of approximately 5.6 microm- 
eters were formed (see Fig. 10 showing a scanning 
electron microphotograph of the rampart). 

After a shadow mask provided with openings each 
corresponding to a recess between rsmnparts was put 
on the ramparts. N, N* 'diphenyl-N-N*-bis(3-methylphe- 
nyl)-1,1*-biphenyl-4,4*-diamsne (so-called. TTPD") was, 
vacuum<leposited at a- 700 angstroms, thickness 
through the openings onto the surface carrying the ram- 
parts while the substrate is rotated with; respect to an 
axis extending rK>rmaily to the surface thereof, in order 
that the EL medium goes, around the overhang of the 
rev rse tapered rampart arid reaches the.base thereof; 
Subsequently. Aluninum oxine chelate . (hereinafter 
referred as "Alqs") was vacuum-deposited at a 550 ang- 
stroms thickness in the same manner After the deposi- 
tions, the substrate was stopped to rotate. Aluminum 
was vacuum-deposited at a 1000 angstroms as cath- 
odes in a manner that Al vapor flow is perpendiojlar to 
the substrate (see Rg. 1 1 of a scanning electron micro- 
photograph showing portins adjacent to the ramparQ. i 

As seen from Fig. 1 1 , the Al layer on the top of the 
rampart is divided from that, of on the sui>strate at the 
edge of the Al cathode layer on the substrate near the 
base of the rampart, so that the adjacent Al cathode 
lines formed on the substrate are electrically discon- 
nected to one another. In addition, the edge of the 
organic functksn layer conrprising TPD and Ak^s stk;ks 
out from the edge of the Al cathode layer, so that any 
sliort-drcuit between the Al cathode and the IIO. anode 
does not occur. ..... 



(EXAMPLE2) . 

Another.organic EL display panel v^/as ^ricated In 
that theiCarnpart-pf a photoresist on the .sudbstrate was 
treated with CeHgd. . . 

ITO.anodes were patterned in the stripe form on a 
glass substrate, and then the sub^rate was sufficiently 
washed. . The posi-photoresist AZei 1 2 (availat>le- from 
Hoechst' Japan . Ud.) was,spin-cdated. at a thickness of 
approximateiy one .micrometer as a layer, on the sub- 
strata Then. the. coated sub^ate was pre-fc)aked in a 
warm air current ;Circulatory ovai. After that the ooated 
substrate was dipped into a CsHsCI fluid at a temperar 
ture of 32'*C for 30 minutes.;Then, ajphoto mask provid- 1 
ing parallel slits for cathodes each width of 2 : 
nrticrom^ers was put on the photoresist layer in a.man- 
ner that the slits extends perpendicular to the TTO 
stripes. Then, the photoresist layer was exposed with a 



pertinent radiation through the slits of the photo mask. 
Subsequently, the photoresist layer was developed, so 
that reverse tapered ramparts each having a width of 2 
micrometers and a height of approximately one microm- 

5 eter were formed (see Rg. 1 2 showing a scanning elec- 
tron microphotograi^ of the rampart). 

Next, an organic function layer comprising TPD and 
Ak:i3 Al cathode layer were formed in the same 

manner ttiat of EXAMPLE 1 . 
10 As a result, the Al layer oh the top of the rampart 
was divided .from that of on the substrate at the edge of 
. the Al cathode layer on the substrate near the base of 
the ranpart. so that the adjacent Al cathode' Ones 
formed on the substrate were electrically disconnected 
IS to one another. In addition, the edge of the organfo func- 
tion layer.comprising TPD and Alqssticked outfrom tfie 
edge of. the Al cathode layer, so that any short-circuit ^ 
between the Al cathode and the ITO anode did not 
occur. . : • . . 

20 - v 'According to the present Inventfon. it makes sure of 
: . automatically completely patterning of the cathode Gnes ' 
. without use of the photolithography for the cathode pat- 
terning, since the Al layer on the top of tiie rannpart with 
. overhanging portions is electrically separated from tiiat 
25 of on the substrate during the vacuum depositicxi. . In 
. addition, the f ilm formation of the organic function layer 
. -with using the rampart and the shadow mask put 
thereto realizes an availat^e separation of the organic 
function layers, so tiiat a colorful fine full color display 
30 panel comprising organic function layers is manufac- 
tured without deterioration of the organic function layer 
nor any leakage of EL medium to adjacent pixels. The 
nun^er of the steps in the manufacturing is therefore 
. reducedtfianthoseof the prior art tiie separation of tiie 
3S: .RGB organic function l^rs is surely achieved so that 
. the RGB media are shared with a high precisfon. 

(EXAMPLE 3) 

40 Another full odor display panel in whfoh nonlinear 
elements each including thin film transistors (TFT) and 
. capacitors connected to the second display electrodes 
is fabricated together with scan signal lines and data 
. signal lines,on tiie sut)strate as shown in Fig. 13. As 
45, • .seen from the figure. ITO anode layers 3. orgainic func- 
. \ ton layers 8 and second display electrodes 9 are previ- 
ously formed on a glass substrate 2 ^ a front suh)strate 
. :in the same manner as the foigoing embodiments. lndi- > 
. .vidually. a back glass substrate 102 carrying nonlinear/ 
so. elements 101. connected to the second display .elec- 
trodes 9 and tfie scan data signal lines are formed cor- 
respondingly to the.rtumber of predetermined pixels: 
; Thus, an anisotropc conductive adhesive 1 03 adheres 
: both the front and back sut)strates so that the nonlinear 

6 elements 101 are electrically connected only to the cor- 
. responding second d^Iay electrodes 9 respectively to 

w result in a flat di^lay panel. 

In the formation of the TFT EL flat ctisplay panel, it 
should be noted that individual cathode and organic 
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function layer precisely corresponds separately to each 
emitting portion of the pixel, and further one of the cath* 
ode is. perfectly insulative electrically to the adjacent - 
cathode. This requirenfient is achieved by another 
embodiment of the present invention that the T-shaped 5 
cross-section or reverse tapered ramparts with over- 
hanging portion are formed in the form of a two dimen- ^ 
sion matrix. . * . . 

In addition, the present invention realizes an- 
organic electroluminescent display panel and method 10 
for manufacturing the same which are capatsle not only 
of being manufactured with a freely flexible patterning 
without deterioration of the organic function layer, cath- 
ode and other elements, but also of preventing any 
puncture of the first and second display electrodes and is 
the organic function layer vyith a high yield fate in ttie 
production thereof. Namely, in Example 4. at least one ■ 
insulative layer is inserted between the first and second : 
display electrodes under the overhanging portion of the ' 
ranpart. In Example 5, the ramparts and the second ^ . 
display electrodes are covered with an insulative seal- ' 
ingfOnx ; : 

(EXAMPLE 4) Addition of an insulative layer - - 

Th^-e are- manufactured an organic EL display 
panel including insulative layers preventing the short- 
circuit between the first and the second display elec- 
trodes, particularly at the edge , of the second display 
electrode. / so 

As shown in Fig. 14A. after the first display elec- 
trodes 3 (ITO anodes) are previously formed in the pre- 
determined pattern on the substrate, insulative layers 
40 are formed on the sites planed to be at edges of the 
second cRspiay electrodes formed later; 55. 

As shown in:Fig. 14B, the ramparts 7 each having . 
the reverse tapered cross-section are formed on the 
insulative layers 40 and the substrate 2 in a way that 
each overfianging portion 7a of the ramparts 7 covers 
the insulative layer at the ^e planed to be at edges of 40 
the second display electrodes formed later. The insula- 
tive layers 40 are formed on gaps between the second : 
display electrodes or patterns to define the shape of the 
second iSsplaytdectrode. , i r ' 

As shown in Fig; 14C/ by- using the shadowimask . 4s; 
30 with the^predetermined openings, the RGBrocg&ilc: ' 
function layers are formedrin turn on the rotating isub- \ ^ 
strate 2 in the same ,manrler mentioned above-L-^Theo : 
shadowmask isxontacted to^the rarnparts::apart)from/. : 
the organic function layers during the vacuum-deposi- sol 
tion. The miask thus did not damage the organic function 
layer ^ ^ . . 

As shown in Rgi 14D. the cathode metal material is 
vacuum<leposited as a whole to the surface of the sut> 
strate. This vacuum-depositioa is performed byiihe . ss 
angle e less than a tapering angle 6' (6 <i& ) of the 
reverse tap>ered rampart with respect an axis extending 
nonnally to the substrate. The overhanging portion 7a of ' . 
the reverse tapered rampart intenrupted the metal vapon; 



fbw from the root adjacent to the site to be a cathode 
edge, so that there are simultaneously achieved both 
tiie electrical separations of the adjac nt cathodes 
between which the rampart is placed and of the ITO 
anode and the cathode. In addition. There is no short- 
circuit between the edges of the catiiode i.e.. the sec- 
ond display electrode and tiie previously formed ITO 
anode even when the deposited metal cathode crosses 
over the edge of the organic function layer because of 
the insulative layer 7 formed in tiie step of Rg. 14A. 

Last, after the sealing against moisture is per- 
formed; an organic EL full-color display panel is 
otDtalned. 

A monochrome EL display panel may be obtained if 
deposition of single color organic function layers are 
deposited, instead of RGB organic function Is^ers of the 
steps as shown iii Rg.14C: In addition, another EL full- 
color display paner may t^e obtained when RGB filters 
are provided and white color organic function layers are 
formed on the substrate. 

^The area range of each insulativia tiayer formed in * 
the step of Rg. 14A is at least each 'edge portion (Rg.- 
15) of the adjacent second display electrodes and fur- 
ther at maxim the surface of the sut>strate other thah 
emitting portion of displaying dots (segments) (see Rg. 
19y; For example. Rg. 15 shows the pattern of the in^- 
lative layers 40 in the insulative layer formation step of 
Rg. 14A in which a pair of the parallel insulative layer 
stripes 40a and 40b extending vertical to the first display 
electrode 3. In this case, these parallel insulative layer 
stripes 40a and 40b are formed as sancfcvicNng the 
base of the rampart 7 as shown in Rg. 16. In anther 
embodiment the integrated insulative layers 40 may be 
formed so as to comt>ine those parallel ir^ulative stripes 
of Rg. 15 extending vertical to the first display electrode 
3 as shown in Rg. 17. in tNs case, the ramparts 7 are 
formed along tfie center line of each integrated insula- 
tive layer 40 as shown in Rg. 18. In further anther 
emtxxfim^ tiie insulative layer may be formed so as 
to combine those vertical and lateral insulative stripes 
as shown in Rg. 19. That Is, the insiiative layier is 
formed on the surface of the sut>strate other than the 
exposed portions 50 of the first display electrode and 
the edge portions 60 of the first display electrodes. As a 
result tiie insulative layer also prevents the short-circuit 
between' the edge of the first cfispiay -'electrode and the 
second display electrode. - c ' 

> The^ organic EL display -panet according to this 
enUxxGment' maintains its Inherent performance for a 
long period'alter the production, therefore a tvgh yield 
rate of the'productfon. :8iRce there . is no process 
probability of damaging the organic function layer such 
as the wet type 'photolithography after the forrhatioh 
step of the organic EL layers: In jadditiori, since- the 
direction of the deposition of the second display elec- 
trode is free, 'a variety of second display electrode pat- 
terns are achieved. In additiori, the insulative layer 
placed between the edge of ttie second display eleo- 
trode and til first display electrode prevents the short- 
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circuit therebetweea Moreover, the reverse tapered 
rampart and the insulatrve layer may be formed by the 
photolithography at a f ine patterning with a precision of 
10 micrometers or less. 

Concretely, an organic EL display panel including s 
the insulative layer placed between the edge of the sec- 
ond display electrode and the first display electrode was 
manufactured in substantially the same manner as 
Example 1 above mentioned, in whi<^ the insulative ^ 
layer formation step was inserted between the first dis- io 
play electrode step and the rampart tormatibn step. 

ITO anodes were patterned 'n the stripe form on a 
glass substrate, and then th^ sut)strate was sufficiently 
washed. The photoresist OFPR-8CM)0 (available from 
Tokyo Ohka Co. Ltd.) was spin-coated at a thickness of is 
one micrometer as an Insulative layer on the substrata 
Then, the coated sutsstrate with the insulative layer was 
prebaked in the warm air current circulatory oven. After 
that, a photo mask providing parallel slits for cathodes 
each width of 20 micrometers was put on the photore- 20 
sist insulative layer in a manner ttiat the slits extends 
perp^endicular to the TTD. stripes. Then, the photoresist 
\ layer was exposed with a pertinerrt radiation through the 
slits of the photo mask. Subsequently, the photoresist 
layer was developed and rinsed and then post-baked in . 25 
the warm air current drcuiatory oven.:ln this way, the 
stripe insulative layer 40 as shown in Rg: 17 were 
formed. 

Next, the nega-photoresist LAX-1 (available from 
Nippon Zeon Co. ltd.) was spin-coated at a thickness of so 
5.6 micrometers as a layer on the sut>strate. Then, the 
coated sut>strate was pre-baked in a warm air current 
circulatory oven. After that, a photo mask providing par* 
allel slits for cathodes each width of 18 micrometers was 
put on the photoresist layer in a manner tfiat both the 3S 
center lines of each irtsulative layer and each stripe slit 
of the photo mask (the line width 18 miaometers) are 
coincides with each other. Then, the photoresist layer 
was exposed with a pertinent radiation through the slits 
of the phofo mask Subsequently, the photore^st layer 4o 
was performed with P.E.B in the warm air current circu* 
latory oven and was developed;.so that reverse tapered 
ramparts each having a wkith of 18 micrometers and a 
height of approximately 5.6 micrometers were fbmied. < 
The tapering ang^e 6^.of the-revBrsetapered rampart th " 4S 
respect to the normal line of the substrate-^was meas- • ^ 
ured to be approKtmateJy 30 degrea 

Next, the substrate 2 was fixed to the turntatste pro- 
vided in the vacuum chaniber of 4hevacuum depoisitfoh 
devic in- the .form shown in Rg. 20. and: then the vac- $0 
uum dnamber was exfiausted up to a pressure of -5 x 
10^ Torr and then the vacuum deposition was per- 
formed with a resistance heating method wNIe'thef sub- 
strate was rotated with respect to an axis extending^ - 
normally to the surface thereof. Undo* this condition- 55 
TPD was vacuunvdeposited at a 700 angstroms tftick- 
ness. SutDsequently. Alqa was vacuunvdeposited at a ' ^ 
550 angstron^ thidmess in the same nonner. Further, • " 
the second display electrode of Al was vacuum-depos- 



ited at a 1000 angstroms thickness. In these cases each 
of the material vapor sources 55 corresponding the 
steps was placed under the substrate 2 and therefore 
the vapor flov/ biased by the angle 6 s 20 degree at 
maxim from the normal line of the substrate less than 
tapering angle 6* s 30 degree the reverse tapered ram- 
part. There was no measured the conductivity cross the 
acfacent Al lines between which the rampart exists so 
that a perfect electrical insulatfon was complete. In addi- 
tion, upon afiplication of 10 Volts across the ITO arid Al 
electrodes of the resultant display panel, the selected 
organic function layers emitted a green light at a high 
luminance but not occurs any short-circuit therebe- 
tween. - 

(EXAMPLE 5) Addition of an insulative sealing film 

An insulative sealing film is formed as surrouriding 
the reverse 'tapered rampart and coveririg entirely the 
-second displ^ electrode pattern. A substrate carrying 
the second display electrodes is previously formed 
through the steps shown in Rgs. 14A to 14D in the 
same manner of Example 4. The sut^strate is covered 
with an insulative s^irig film 45 with a high damp-proof 
effect by using the vacuum deposrtiorf while the sub- 
strate is it>tatedrsputtering or CVO method. 

The insulative sealing film is deposited in such a 
manner that the sealing niaterial vapor goes around the 
over hanging portiori toward the tapered side walls arid 
the base of the reverse tapered 'rarnpart 7 as shown in 
Rg. 21 . Therefore, the sealing material vapor reaches at 
the insulative layer 40 as shown in Rg. 22, so that the 
second display electrode lin^ 9 are perfectly covered 
the Insulative sealing fSm 45. in addition, the insulative 
sealing f am 45 may cover the tapered side waOs of the 
reverse tapered ranpart 7 as shown in Rg. 23. As far as 
the insulative layer 40 covers at least the second cfisplay 
electrode lines, the form thereof Is not restricted. 

Moreover, this sealing structure may be applied to 
the atxjve mentioried Examples as well as Example 4 m 
which no insulative layer is formed in the panel. As 
shown in Fig: 24. the insulative sealing film is deposited 
in such a rriahner tt^t the sealing material vapbr goes 
around the over 'haiiging jxirtion iowe^ base of the * 
reverse tapered rampart 7, so that the edges of the sec- 
Ofxi cfisplay electrode 9 and the organic function layer 8 ' 
and the surface portion of the first display electrode 3 on 
the substirate are covered with the insulative sealing f3m 
45. Alternatively, ais shown in Rg. 25, all of the second - 
dtefAa^ elecbode iiiies 9, the reverse tapered rampart 7 
including the tapered side walls and the like may foe per-^^ 
fectly covered the insulative sealing film 45. 

The present inventibn prevents non-emitting por- 
tions or dark spots growing or entering from the edge of 
the second cfisplay elecbode to the organic function 
layer, since the irsuiative sealing film for perfectly cover- 
ing the second display electrode pattern. In other words, 
the organic EL display panel accoiiding to the present 
invention has a very high durability. 
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Concretely, an organic EL display panel including 
the insulative layer and the insulative sealing fOm was 
manufiactured in substantially the same manner as 
Example 4 above , mentioned, in which the insulative • 
sealing film formation step was added after the second $ 
display electrode formation step. 

A substrate carrying the Al display electrodes was 
previously formed through steps in the same manner as 
Exanple 4. After that, by using the sputtering method, a 
SiOa layer was deposited as an insulative sealing film at w 
a one micrometer thickness. There was no measured 
any conductivity between the adjacent Al lines between 
which the rampart ^exists so that a perfect electrical insur . 
lation w^ complete. In addition, upon application of 10 : 
Volts across the ITO and Al electrodes of the resultant r5 
display panel, the selected organic function layers emit- 
ted a green light at a high luminance but.not occurs any . 
short-drcuit therebetween. Furthermore, the resultant 
display panel did not have non- emitting portions in the 
organic function layer, nor expansion thereof for a long . 2& 
period of several days iri the air. . ^ 

According to the .present invention, the following 
advaritageous effects are otstained. V . . 

(1) After.the formation of the organic EL layers, it is : 2S 
unnecessary to.perform a step with probability of, . 
damaging the organic function layer such as;, the/ . - 
photolithography, Due to exjstence.of the ramparts. 

the protection of the organic function layer is stable 
and the damage of the layers is reduced. 30 

(2) pie number of the steps in the manufacturing is 
reduced than thoseiof.the prior art. rthe separation 
of the RGB oirgahic function layers is surely 
achieved so that the RGB media are shared with a 
high precision. : ss. 

(3) c A freely flexible patterning on the substrate is 
realized without deterioration^ of* the organic func- - . 
tion layer, cathode and other elements. 

It should thus be apparent tiiat the scope -of ttie . : 40 
teaching of this inventiori is not intended to t^ Hnrited tiy , 
only the embodiments ,that have^ teen, expressly dis- r 
closed and illustrated, but tliat instead ttie scope of the 
teaching of, this invention should be read as being^com- r . 
mensuiBte with the scope of, the ciainris that foll^^ : 45- 

Claims.:- ^ t-jv; . ■• r^^- i"-. :. /rS-.^,-.^'^ V. 

1 . An organic eiectroiuminescent display panel ha/ing . 
a plurality of emitting portioris cornprisin^ . ... so. 

a substrate on vvNch a plurality, of first- d^^ : - 
play electrodes corresponding to emitting portions • 
arefformed; 

. electricd insul^pn ramparts projecting from, 
the substrate for exposing at lea^ portions of the % ss 
first dispi^ ^ectroc^es respectively: 

organic function layers each inctuding. atu? - . 
least one. = organic electroluminescerit m,edium . j 
formedonexposedpoilions of the first dteplayelec- ^ 



trodes: 

second display electrodes formed on the 
organic function layers: and 

each electrical insulation rampart having an 
overtianging portion projecting in a direction paral- 
< lei to the substrate. 

2. An organic electroluminescent display panel as set 
forth In daim 1 and further comprising; an insulative 
layer formed on portions of the first display elec- 
trodes to be under said overhanging portion and/or 
edges of the exposed portions of the first display 
electrodes. 

3. An organic electrolunninescent dispi^ panel as set 
forth in.daim 1 and further comprising; an insulative 
sealing f ilm.entirely formed on the first display elec- 
trode/the organic.^function- layers and the second 
display electrode; and ;at . least the second display 
electrode being covered as a whole- with the insula- 
tive seating film.". . ^ * " ' . ' ' ' • z . 

\ 4. An.orgardc electroluminescent display panel as set 
forth in daim 1 and further comprising; an insulative 
sealing film entirely formed on the first display elec- 
c vtrode; the organic function layers and the second 
display. electrode: and at least the organic function 
layers being covered as a whole with the insulative 
sealing film. 

5. . An organic electroluminescent display panel as set 

forth in daim 1, wherein said first and the second 
display electrodes are formed as strqpes respec- 
tively, and each first display electrode is arranged 
perpendicular to each second display electrode.?^ 

6. An organic electroluminescent display panel as set 
forth in daim 1 , wherein said substifate and said first 
display electrode are transparent . 

. 7. An organic eleptROluminescent display panel as set 
forth in daim 6 and further comprising: a reflective 
fnm fbrmed.on said second display electrode. 

.8. An .organic electroluminescent display. paneA as set 
'.forth in daim 1;;wheretn said second 'display lelec^.i 
trode is transparentc . - r . - 

9. An organic electroluminescent display panet as set 
forth-in .claim 8 and further comprising a Teflecti>^e - 
film formed on the. first display' electrode.^ at the 
outer-sicte. . . > .-^vi ^ \ - 

10. A method for manufacturing an organic EL display 
panel haying a plurality, of emitting portions com- 
prising tho. steps of; 

v fiprn^ting a plurality of first display electrodes > 
oornesponding to,.emitting portions on a suk>strate 
as a patterning step: . . . t , 
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forming, on the substrate, electrically insula- 
tive ramparts for exposing at least portions of the 
first display electrodes and protruding from the sub- 
strate as a rampart formation st^. said each elec- 
trical insulation rampart having an overhanging 
portion projecting in a direction parallel to the sut> 
strate preferatily at an upper; 

depositing organic electroluminescent 
mecfia onto exposed portions of the first display 
electrodes respectively thereby forming a plurality 
of organic function layers each including at least 
ne organic electroiuminescent medium on the first 
display electrodes; and 

forming a plurality of second display elec- 
trodes formed on the organic function layers. 

11. A method as set forth in daim 10. wherein said ram-: 
part formation step further comprises preferably the 
steps of ; 

forming entirely a rampart material layer on 
said substrate; 

forming a resist mask with a predetermined' 
pattern openings on the rampart materiaJ layer; 

etching the rampart material layer through 
the openings of the resist mask by using a dry-etch- 
ing or wet-etching, thereby forming the ramparts 
having said overhanging portions. 



at least of tiie second display electrodes, so that the 
insulative sealing film formed on the first display 
electrode. 

5 15. A method as set forth in claim 10 and further com- 
prising; 

after forming step of the second display elec- 
trode. 

forming entirely an insulative sealing film on 
10 at least of the organic function layers, so that the 
Bisulative sealing film formed on the first display 
^ectrode. 

16. A metiiod as set forth in claim 14 and further com- 
T5 prising; 

. after forming step of the second display elec- 
trode, 

. forming; entirely an Insulative sealing film on 
' at least of the second display electrodes, so that tiie 
80 '-^ insulative sealing f8m formed on the first display 
electrode. 
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12. A method as set forth in daim 10; wherein the 
organic electroluminescent media depositing step ao 
further comprises preferatdy the steps of; 

putting a shadow mask onto top surfaces of 
the ramparts, the shadow mask having a plurality of 
openings corresponding to the exposed portions of 
the first display electrodes, while aligning the open- 3S 
ings to tiie first display electrodes re^ectively; 

d^xssitir^ organic electroluminescent 
mecfia through the openings onto ttie first display 
electrodes k^etween the ramparts respectively; and 

repeating the mask putting and aligning step 4o 
and the media depositing step in such a manner of 
UhaX the shadow mask is shifted to an adQacent por- ' 
tion wliere the openings aligned to adjacent other ^ 
first display electrodes. 



.17. An organic electrolumtriescent display panel as set 
forth in dairn 2 and furttier c^ 
sealing film entirely formed on the first display elec- 
trode, the organic function layers arKi the second 
cfisplay electrode; and at least the second display 
electrode being covered as a whole with the insula- 
tive sealing film. 
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13^ A method as set forth In daim 10 and further' com- 
prising; / f \ ' * 

t>etween said patterriing. step for- said first ' 
display electrode arxl said lampaii tonrial^ 

forming insulative foyei^ dii pbrtibns of the* ' 
first display electrodes to be under said overhang- 
ing portion and/or edges. of the e)(pQsed portipi^ of , 
the first display electrodes. 

14. A method as set forth oi daim 10 and further oonv 
prising; 

after forming ^ep of the second display elec- 
trode, 

fonning entirely an insulative sealing film on 
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